



















namely	 „and”	 and	 „or”	 to	 make	 the	 modeling	 of	 certain	 technological	 and	 organizational	 relationships	 of	
a	construction	enterprise	easier.	Introducing	new	vertices	into	the	network	required	extending	the	mathematical	
model	used	to	determine	the	optimal	technological	and	organizational	variant	of	the	analyzed	enterprise.	
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„albo”,	 aby	 uprościć	modelowanie	 niektórych	 zależności	 technologiczno-organizacyjnych	 rozważanego	
przedsięwzięcia	 budowlanego.	Wprowadzenie	 do	 sieci	 nowych	 wierzchołków,	 wymagało	 rozszerzenia	
modelu	matematycznego	służącego	do	wyznaczenia	optymalnego	wariantu	technologii	i	organizacji	roz-
ważanego	przedsięwzięcia





λi j,{ } 		 –		matrix	elements


















The	 criteria	 for	 networks’	 division	 include	 a	 division	 based	 on	 their	 logical	 structure	
which	can	be	determined	or	non-determined.	Networks	of	a	determined	structure	(i.e.	canonic	
networks)	 are	 suitable	 for	modeling	 processes	 for	which	 technologies	 and	 organizational	
connections	 are	 univocally	 established.	 Non-determined	 structure	 networks,	 on	 the	 other	
hand,	 take	 into	 account	 variants	 of	 technological	 and	 organizational	 occurrences	 in	 the	
process	being	modeled.	If	it	turns	out	that	certain	variants	of	such	process	will	be	coming	
into	existence	in	a	random	manner,	the	network	which	models	such	a	process	will	be	called	






Objectives	 of	 the	 work:	 The	 author	 of	 this	 article	 introduces	 additional	 emitters	 and	
receptors	 into	 the	 structure	of	 the	 subject	networks.	The	application	of	 such	emitters	 and	
receptors	 facilitates	 modeling	 of	 certain	 technological	 and	 organizational	 relationships	
which	 are	 typical	 for	 construction	 projects.	 Introducing	 new	 nodes	 into	 the	 network	







(nodes);	U:	 non-empty,	 two-segment	 relationship	 U Y Y⊂ × 	 and	 Y ≥ 2, 	 and	 meets	 the	
following	requirements:	 it	 is	consistent	and	acyclic	–	 there	exists	exactly	one	 initial	node	

































Non-determined	 logical	 structure	 of	 the	 decision-alternative	 network	 in	 question	
contains	certain	allowable	structures	(allowable	sub-networks)	which	will	represent	selected	
technological	 and	 organizational	 variants	 of	 the	modeled	 process.	An	 allowable	 structure	
(allowable	 sub-network)	 in	 an	 alternative-decision	 network	 can	 be	 described	 as	 a	 sub-
network	 based	 on	 a	 graph	 G Y U* * *=  , , 	 where	 Y Y U U




network.	 If	 a	node	with	 a	 canonic	 emitter	 in	graph	G	=	 [Y,	U]	 of	 an	 alternative-decision	









r s Yij ij
i j
i j
= { } = ∉
∈
∈









3. Binary extreme issue
each	 alternative-decision	 network	 contains	 a	 finite	 number	 of	 allowable	 structures	
(allowable	sub-networks)	and	 it	 is	known	 that	 it	has	 to	possess,	as	 the	properties	of	 such	
networks	dictate,	at	least	two	such	structures.	In	the	course	of	further	analysis,	we	will	be	
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with	limiting	conditions:




















for	 r Y∈ 	(receptor	„or”,	„canonic”	emitter)
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the	graph	arc	 y y Ui j, ∈ 	of	an	alternative	decision	network	and	 λij 	is	a	variable	(decisive)	
determining	 if	a	given	arc	 y y Ui j, ∈ 	belongs	 (or	doesn’t	belong)	 to	an	optimal	structure	











T a b l e 	 1	
Data on the net cost of each task within the foundation works (source: own work) 
SYMBOL 
OF TASK







A1 Groundworks	for	construction	nr	1 [m3] 600 43 25800
A2 Groundworks	for	construction	nr	2 [m3] 600 43 25800
B1 Foundation	formwork
traditional	for	construction	nr	1












[Set] 1 2600 2600
D1 Foundation	formwork
system	for	construction	nr	1




[m2] 140 41 5740
E1 Reinforcement	manual	for	
construction	nr	1





















T 2.20 4022 8848
H1 Task	apparent	for	construction	nr	1 – – 0 0




























Table	2	 shows	 the	 result	of	optimization	 in	 the	 form	of	a	vector	of	decision	variables	








T a b l e 	 2
Optimal solution to the extreme binary issue (source: own work)
4. Conclusions
In	 construction,	 networks	 of	 a	 determined	 structure	 of	 connections,	 which	 depict	
univocally	 a	 certain	 organization	 and	 technology	 used	 to	 deliver	 a	 planned	 project,	 are	
primarily	 used	 for	 planning	 construction	 projects.	Analysis	methods	 developed	 for	 these	
networks	make	it	possible	to	effectively	resolve	the	project’s	schedule	regarding	parameters	





The	 concept	 to	 solve	 this	 issue	 can	 be	 using	 the	 properties	 of	 alternative-decision	
networks,	the	non-determined	logical	structure	of	relationships,	makes	it	possible	to	create	
variants	of	projects	regarding	their	technology	and	organization.
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